Epilepsy genes and the genetics of epilepsy syndromes: the promise of new therapies based on genetic knowledge.
Treatment strategies based on the molecular biology of the epilepsies may soon become a reality. Critical steps in this process are identifying molecular genetic defects in specific epilepsies, understanding of the neurobiologic consequences of those defects, and developing methods to correct the molecular defects or their downstream consequences. Identification of molecular defects is easier in single-gene epilepsies than in those with complex inheritance, although the latter are more common. A number of epilepsies have been mapped and, in two cases, specific genes have been identified. Unverricht-Lundborg disease is caused by defects in the cystatin B gene, with absence of the gene product. Autosomal dominant nocturnal frontal lobe epilepsy in some families is caused by mutations in the alpha4-subunit of the nicotinic acetylcholine receptor gene. In vitro studies suggest that the mutations lead to impaired function of the acetylcholine receptor, raising the possibility of cholinergic therapy for this condition. Advances in the molecular biology of the epilepsies are likely to change our understanding radically and to allow opportunities to develop innovative new treatments for epilepsy.